Ultra-peripheral heavy ion collisions involve long range electromagnetic interactions at impact parameters larger than twice the nuclear radius, where the strong nucleon-nuecleon interactions are uneffective. We present recent results from the STAR collaboration on these ultra-peripheral interactions likes incoherent 0 ρ production in deuteron-gold collisions and interferometry in gold-gold collisions.
Introduction
In ultra-peripheral heavy-ion collisions, two colliding nuclei geometrically miss each other. The impact parameter b is larger than twice the nuclear radius A R and at such conditions hadronic interactions do not occur [1] . Relativistic heavy ions are a powerful source of coherent electromagnetic and Pomeron fields. The Pomeron carries the strong interaction but is colorless and it has the quantum numbers of the vacuum [2] . The electromagnetic fields have a larger radius of interaction than strong interactions. So, in ultra-peripheral heavy ion collisions, the nuclei primarily interact by two photons or by photon-Pomeron exchange. Here we will present recent data on vector meson production and vector meson interferometry which has been obtained by the STAR collaboration. The STAR collaboration has already published results on 0 ρ production in AuAu collisions at an energy of 130 GeV per nucleon [3] . Exclusive vector meson production fig.1(a,b) ) can be described by using the Weizsacker-Williams approach to photon fluxes [4] and the vector meson dominance model [5] .
One can consider the photon emitted by one nucleus as a state of virtual photons plus some fluctuations ofpairs. When the nucleus absorbs the "photonic" part of wave function, thepairs contribution becomes dominant.
This pair can elastically scatter on the other nucleus and appear as a real vector meson. The "Pomeron" represents the absorptive part of nuclear cross section.
The photon flux is proportional to the square of the nuclear charge (Fig. 1a) . But there is also process in which a photon emitted by a deuteron interacts with the gold nucleus (Fig.  1b) . In dAu collisions the photon usually comes from gold nucleus, removing the photon
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direction ambiguity present in the gold-gold collisions.
The STAR collaboration has also studied 4-prong final states and recently presented the first preliminary data on coherent production of π π π π
The STAR Detector
In → , about 700 thousand events were collected using a low-multiplicity 'topology' trigger. The topology trigger was designed to detect the products of 0 ρ decay in the CTB system. The CTB was divided into four azimuthal quadrants. Event with hits in the north and south sectors were selected. The top and bottom quadrants were used for the rejection of cosmic rays. To study 0 dAu npAuρ → , about 250 thousand events were collected using a 'topology-ZDC' trigger . This trigger required detection of neutrons from deuteron break up as well as hits in the North and South CTB quadrants. The main backgrounds for two triggers are cosmic rays, beam gas interaction, and pile-up. This analysis selected events with exactly two reconstructed tracks in the TPC. Events were accepted if two oppositely charged tracks formed a common vertex within the interaction region. Figure 2a shows the transverse momentum spectrum of oppositely charged pion pair production in deuteron gold collisions. One can see a large peak in the region of 300 MeV. The dAu results can be compared with 0 ρ meson production in gold-gold collisions [9] . Fig. 2b shows the transverse momentum spectrum for π π + − pairs in AuAu collisions. A clear peak, the signature for coherent coupling, can be observed at T p < 100 MeV. This is consistent with coherent 0 ρ meson production. A background model for like-sign combination pairs, which is normalized to the signal at T p >250 MeV, does not show such a peak. The broader peak in the T p spectrum in dAu collisions corresponds to photondeuteron interactions, with no indication of photon-gold interactions, as expected here, since the deuteron breaks up. The shape of the signal distribution is sufficiently different from the background distribution that the We study the T p spectra using the variable
. At RHIC energies, the longitudinal component of the 4-momentum transfer is small, so t t ⊥ ≈ . Figure 4a shows a t spectrum. The t spectrum drops off at small t.
We have compared our data with the data of fixed target ( d γ ) (Fig. 4b) [12] . One can see that the incoherent t -behavior is similar to the t distribution in Fig.4a . One can conclude that the 
4.

ρ interferometry
In ultra-peripheral heavy ion collisions, a nucleus can be either the photon source or the scattering target. In vector meson photoproduction these two possibilities are indistinguishable, and they should be able to interfere. Since the 0 ρ have negative parity, the interference is destructive. So the two amplitudes subtract with a transverse momentum ( T p ) dependent phase factor to account for the separation. The cross section is [13] . This drop is due to interference. The data is fit to the 3-parameter form: [14] . Because the two sources are spatially separated, the final state π π + − wave function does not factorize into single-particle wave functions, and the system exhibits the Einstein-Podolsky-Rosen paradox [15] . 
